hydrogen-like quasiparticles, the excitons, can be generated in these semiconductor crystals by photoabsorption.
In their study, Kazimierczuk et al. performed high-resolution transmission spectroscopy of a record-quality natural crystal of copper oxide found at the Tsumeb mine in Namibia using laser light of tunable frequency and ultralow spectral linewidth (corresponding to roughly 1.2 megahertz). Taking advantage of such narrow linewidth and the extremely high purity of the crystal, which has a thickness of 34 micrometres, the authors have been able to measure transmission spectra of the material with a spectral resolution of 5 nanoelectronvolts -a value that is extremely high for optical spectroscopy experiments. Analysis of the spectra revealed spectral absorption lines associated with the formation of excitons that have principal quantum numbers as large as n = 25. The size of an exciton increases as the second power of n, with n = 25 corresponding to a huge quasiparticle filling a sphere that has a diameter of more than 2 µm -that is, ten times the wavelength of light which is needed to create this exciton (see Figure 1 of the paper 5 ). Moreover, the authors found that excitons formed at different locations in the crystal had, within the experimental accuracy of the measurements, identical spectral lines. This observation confirmed the extraordinary quality of the sample.
Such enormous quasiparticles, called Rydberg excitons owing to their large n, exhibit unusual quantum phenomena. One of them is giant diamagnetism, which results in a blueward shift of the exciton spectral lines and is related to the ability of the excitons to counteract an applied magnetic field. The giant diamagnetism in copper oxide was first observed by Gross and colleagues 7 and has been confirmed in the present experiments. Another phenomenon is Rydberg blockade, which has now been observed by Kazimierczuk and co-workers 5 and manifests as a saturation of the increase of the amplitudes of the absorption lines that correspond to large n.
Rydberg blockade means that only a limited number of large Rydberg excitons is permitted within a given volume in the crystal. The effect could be used to make nonlocal all-optical switches and single-photon logic devices.
There is no doubt that Kazimierczuk The violet colour shows energies of the interband optical absorption. The spectrum darkens at these energies.
4) The reader wonders about E 1 . Please introduce this quantity in the caption too.
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